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@ Intensity correction device. 

(57) The invention relates to an intensity correc- 
tion device for automatically adjusting an inten- 
sity of an input" vi3eo~slpnal to an optical image 
"By detecting characteristics of the input image, 
and intends to provide intensity correction with 
maintaining clear image by reducing magnitude 
of correction or by not effecting correction 
when the luminance level of the input lumi- 
nance signal is concentrated to a certain lumi- 
nance level. The Intensity correction device 
includes a histogram memory (1), a look-up 
table operating circuit (2), a look-up table (3), a 
maximum value detecting circuit (4), and an 
Inverter (5) and a multiplier (6), limiter (7), or a 
gain control circuit. By this, when the lumi- 
nance level of the input video signal is concen- 
trated to the certain luminance level, magnitude 
of correction can be reduced or made zero. 
Therefore, by detecting the characteristics of 
the input image, the intensity of the input video 
signal can be automatically corrected to the 
optimal image for providing better picture qual- 
ity. 
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BACKGROUND OF THE INVENTION 

The present invention relates to an intensity cor- 
rection device for detecting feature of an input image 
and automatically adjusting intensity of a video signal 5 
from a television receiver, a video tape recorder, a vid- 
eo projector or so forth for obtaining an optimal image. 

In the recent years, there is a tendency for requir- 
ing higher picture quality for television receivers. For 
this, an intensity correction device w hich can auto- 10 
matically obtain an optimal intensity^ with detecting 
feature of an input image has been given higher im- 
portance. 

Discussion for the conventional intensity correc- 
tion device wili be given herebelow with reference to is 
Figs. 8 and 9. Fig. 8 shows the construction of the 
conventional intensity correction device. In Fig. 8, the 
reference numeral 1 denotes a histogram memory for 
obtaining luminance distribution of an input luminance 
signal, 2 denotes a look-up table operating circuit for 20 
performing cumulation of a histogram and normaliz- 
ing respective data so that the maximum cumulative 
frequency become coincident with a maximum value 
of an output luminance signal, 3 denotes a look-up ta- 
ble memory for storing the data normalized by the 25 
look-up table operating circuit 2 and permitting read- 
ing out of a correction signal corresponding to a lumi- 
nance level of the input signal. 

Operation of the intensity correction device con- 
structed set forth above will be discussed herebelow 30 
with reference to Fig. 9. 

Fig. 9 is a graph illustrating manner of luminance 
conversion in the prior art. 

At first, histogram is established by dividing input 
luminance level into an appropriate numbers. Then, 35 
the luminance distribution of the input luminance sig- 
nal a, as illustrated in Fig. 9A, is stored in the histo- 
gram memory 1 . The contents of this memory 1 is per- 
iodically cleared to set respective data zero. The in- 
terval for clearing the data in the memory 1 is typically 40 
selected in a period corresponding to a vertical scan- 
ning period or multiple thereof. Next, the look-up table 
operating circuit 2 cumulates the data of the histo- 
gram, calculates a normalizing coefficient so that the 
maximum cumulative frequency can be the maximum 45 
value of the output luminance level, and multiplies re- 
spective data of the histogram by the coefficient thus 
derived. The results are stored in the look-up table 
memory 3. These manners are illustrated in Figs. 9B 
and 9C. The look-up table memory 3 outputs a differ- so 
ence between the data corresponding to a luminance 
level of the input signal a and the luminance level as 
a correction signal d as shown in Fig. 9D. With this 
correction signal d, intensity correction is performed. 

However, in the construction set forth above, 65 
when the input luminance signal is concentrated at a 
certain luminance level, the level is corrected in ex- 
cessive manner as illustrated in Figs. 9E to 9H. In 



case of dynamic image of the television, this makes 
the corrected image far different from the actual im- 
age to rather degrade picture quality. 

SUMMARY OF THE INVENTION 

In view of the drawback in the prior art as set forth 
above, it is an object of the present invention to pro- 
vide an intensity correction device which reduces de- 
gree of correction or makes correction zero when an 
input luminance signal is concentrated at a certain lu- 
minance level. 

In order to accomplish the above-mentioned ob- 
ject an intensity correction device, according to the 
first aspect of the Invention, comprises: 

a histogram memory for forming histogram of 
an input luminance signal; 

a look-up table operating circuit for cumulating 
the histogram and normalizing so that the maximum 
cumulative frequency becomes the maximum value of 
an output luminance signal; 

a look-up table memory for storing the normal- 
ized data and outputting a correction signal; 

a maximum value detecting circuit for detecting 
the maximum value of the histogram; and 

a multiplier for multiplying an inverse value of 
the maximum value and the correction signal. 

Also, an intensity correction device, according to 
the second aspect of the invention, comprises: 

a histogram memory for forming histogram of 
an input luminance signal; 

a look-up table operating circuit for cumulating 
the histogram and normalizing so that the maximum 
cumulative frequency becomes the maximum value of 
an output luminance signal; 

a look-up table memory for storing the normal- 
ized data and outputting a correction signal; 

a maximum value detecting circuit for detecting 
a maximum value of differences of the normalized 
data; and 

a multiplier for multiplying an inverse value of 
the maximum value and the correction signal. 

Furthermore, an intensity correction device, ac- 
cording to the third aspect of the invention, comprises: 

a histogram memory for forming histogram of 
an input luminance signal; 

a look-up table operating circuit for cumulating 
the histogram and normalizing so that the maximum 
cumulative frequency becomes the maximum value of 
an output luminance signal; 

a look-up table memory for storing the normal- 
ized data and outputting a correction signal; 

a maximum value detecting circuit for detecting 
a maximum value of differences of the normalized 
data; and 

a limiter for setting the correction signal to zero 
when the maximum value exceeds a predetermined 
value. 
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In addition, an intensity correction device, ac- 
cording to the fourth aspect of the invention, compris- 
es: 

a histogram memory for forming histogram of 
an input luminance signal; 5 

a look-up table operating circuit for cumulating 
the histogram and normalizing so that the maximum 
cumulative frequency becomes the maximum value of 
an output luminance signal; 

a look-up table memory for storing the normal- 10 
ized data and outputting a correction signal; 

a maximum value detecting circuit for detecting 
a maximum value of differences of the normalized 
data; and 

a gain control circuit for varying gain of the cor- 15 
rection signal depending upon the maximum value. 

With the above-mentioned first aspect of the in- 
vention, by obtaining the histogram, detecting the 
maximum value of the data of the obtained histogram, 
and multiplying the inverse value of the maximum val- 20 
ue and the correction signal, the magnitude of correc- 
tion can be reduced when the luminance level of the 
input luminance signal is concentrated to the certain 
luminance level. 

With the second aspect of the invention, by ob- 25 
taining the histogram of the input luminance signal, 
cumulating the obtained histogram, normalizing so 
that the maximum cumulative frequency becomes the 
maximum value of the output luminance signal, de- 
tecting the maximum value of the difference of the 30 
normalized data and multiplying the inverse value of 
the maximum value and the correction signal, the 
magnitude of correction can be reduced when the lu- 
minance level of the input luminance signal is concen- 
trated to the certain luminance level. 35 

With the third aspect of the invention, by obtaining 
the histogram of the input luminance signal, cumulat- 
ing the obtained histogram, normalizing so that the 
maximum cumulative frequency becomes the maxi- 
mum value of the output luminance signal, detecting 40 
the maximum value of the difference of the normal- 
ized data and making the correction signal to zero 
when the maximum value exceeds a predetermined 
value, the correction can be made zero when the input 
luminance signal is concentrated to the certain lumi- 45 
nance level. 

With the fourth aspect of the invention, by obtain- 
ing the histogram of the input luminance signal, cumu- 
lating the obtained histogram, normalizing so that the 
maximum cumulative frequency becomes the maxi- so 
mum value of the output luminance signal, detecting 
the maximum value of the difference of the normal- 
ized data and varying the gain of the correction signal 
depending upon the maximum value, the magnitude 
of correction can be reduced when the input lumi- 55 
nance signal is concentrated to the certain luminance 
level. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of the first embodiment 
of an intensity correction device according to the 
present invention; 

Fig. 2 is a graph for illustrating operation of the 
shown embodiment of the intensity correction de- 
vice; 

Fig. 3 is a block diagram of the second embodi- 
ment of an intensity correction device according 
to the present invention; 

Fig. 4 is a graph for illustrating operation of the 
second embodiment of the Intensity correction 
device; 

Fig. 5 is a block diagram of the third embodiment 
of an intensity correction device according to the 
present Invention; 

Fig. 6 is a block diagram of the fourth embodiment 
of an intensity correction device according to the 
present invention; 

Fig. 7 is a graph showing a relationship between 
a maximum value and an Intensity-correction sig- 
nal; 

Fig. 8 is a block diagram of the conventional in- 
tensity correction device; and 
Fig. 9 is a graph for illustrating operation of the pri- 
or art 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The referred embodiments of the present inven- 
tion will be discussed herebeiow with reference to the 
accompanying drawings. 

Fig. 1 is a block diagram showing the first em- 
bodiment of an intensity correction device according 
to the present invention. In Fig. 1, the reference nu- 
mer aj 1 denotes a histogram for detecting luminance 
distribution of an input luminance signal. The refer- 
ence numeral 2 denotes a look-up table operating cir- 
cuit 2 for cumulating the histogram and normalizing 
respective data so that the maximum cumulative fre- 
quency becomes the maximum value ot an output lu- 
minance signal^ denotes a look-up table memory fo r 
storing the data normalized by the look-up table op- 
erating circuit 2 and per mitting reading out of a cor- 
rection signal corresponding to the luminance level of 
the input signal. Th e reference numeral 4 deno jea_a 
maximum value detecting circuit for detecting a max- 
imu m value of the data of the histogram obtained at ^ 
t f^istogra jrun gmory 1 / The reference numeral 5 de- 
notes an inverter for obtaining an inverse value of the 
maximum value obtained at the maximum value de- 
tecting circuit 4. The reference numeral 6 denotes a 
multi plier for multiplying the inverse value of the max- 
imum va lue obtained through the invertor 5 by the 
correction signal read out from the look-up table 
— m emory 3. 
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Operation of the first embodiment of the intensity 
correction device constructed as set forth above will 
be discussed with reference to Fig. 2. Fig. 2 shows 
manner of luminance conversion. 

At first, the histogram is established by dividing 5 
the input luminance level into an appropriate num- 
bers. Then, the luminance distribution of the input lu- 
minance signal a as illustrated in Fig. 2A is stored in 
the histogram memory 1. The content of the memory 

1 is periodically cleared so as to set respective data 10 
zero. This period is typically selected at a period cor- 
responding to one vertical scanning period or the mul- 
tiple thereof. Then, the look-up table operating circuit 

2 cumulates the histogram, calculates a normaliza- 
tion coefficient so that the maximum cumulative fre- 15 
quency becomes the maximum value of the output lu- 
minance level, and multiplies respective data of the 
histogram by the coefficient thus derived. The results 

are stored in the look-up table memory 3. The man- 
ners of this process are shown in Figs. 2B and 2C. The 20 
look-up table memory 3 outputs a difference between 
the data corresponding to a luminance level of the In- 
put signal a and the luminance level as a correction 
signal d. On the other hand, the maximum value de- 
tecting circuit 4 detects the maximum value e of the 25 
data obtained at the histogram memory 1 . Then, in the 
invertor 5, an inverse value f of the maximum value e 
is derived. The multiplier 6 multiplies the inverse value 
f of the maximum value e by the correction signal d. 
Through these process, the intensity correction signal 30 
g as illustrated in Fig. 2D can be derived so that inten- 
sity correction can be performed with this intensity 
correction signal g. 

According to the shown embodiment as set forth 
above, when the luminance level of the input signal is 35 
concentrated to a certain luminance level, since the 
maximum value e becomes large, the intensity cor- 
rection signal g becomes small as shown in Figs. 2E 
to 2H. As a result, the magnitude of intensity correc- 
tion can be made smaller. 40 

The second embodiment of an intensity correc- 
tion device according to the present invention will be 
discussed herebelow with reference to the drawings. 

Fig. 3 is a block diagram showing the second em- 
bodiment of the intensity correction device according 45 
to the present invention. In Fig. 3, the reference nu- 
meral 1 denotes a histogram for detecting luminance 
distribution of an input luminance signal. The refer- 
ence numeral 2 denotes a look-up table operating cir- 
cuit 2 for cumulating the histogram and normalizing 60 
respective data so that the maximum cumulative fre- 
quency becomes the maximum value of an output lu- 
minance signal, 3 denotes a look-up table memory for 
storing the data normalized by the look-up table op- 
erating circuit 2 and permitting reading out of a cor- 66 
rection signal corresponding to the luminance level of 
the input signal. The reference numeral 4 denotes a 
maximum value detecting circuit for detecting a max- 
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imum value of the normalized of the histogram ob- 
tained at the histogram memory 1. The reference nu- 
meral 5 denotes an invertor for obtaining an inverse 
value of the maximum value obtained at the maximum 
value detecting circuit 4. The reference numeral 6 de- 
notes a multiplier for multiplying the inverse value of 
the maximum value obtained through the invertor 5 by 
the correction signal read out from the look-up table 
memory 3. 

Operation of the second embodiment of the inten- 
sity correction device constructed as set forth above 
will be discussed with reference to Figs. 2, 4 and 7. 
Fig. 2 shows manner of luminance conversion. 

At first, the histogram is established by dividing 
the input luminance level into an appropriate num- 
bers. Then, the luminance distribution of the Input lu- 
minance signal a as illustrated in Fig. 2A is stored In 
the histogram memory 1. The content of the memory 

1 is periodically cleared so as to set respective data 
zero. This period Is typically selected at a period cor- 
responding to one vertical scanning period or the mul- 
tiple thereof. Then, the look-up table operating circuit 

2 cumulates the histogram, calculates a normaliza- 
tion coefficient so that the maximum cumulative fre- 
quency becomes the maximum value of the output lu- 
minance level, and multiplies respective data of the 
histogram by the coefficient thus derived. The results 
are stored in the look-up table memory 3. The man- 
ners of this process are shown in Figs. 2B and 2C. The 
look-up table memory 3 outputs a difference between 
the data corresponding to a luminance level of the in- 
put signal a and the luminance level as a correction 
signal d. On the other hand, the maximum value de- 
tecting circuit 4 detects the maximum value h of the 
difference of data obtained at the look-up table oper- 
ating circuit 2. Then, in the invertor 5, an inverse value 
f of the maximum value h is derived. The multiplier 6 
multiplies the inverse value f of the maximum value e 
by the correction signal d. Through these process, the 
intensity correction signal g as illustrated in Fig. 4B 
can be derived so that intensity correction can be per- 
formed with this intensity correction signal g. 

According to the second embodiment as set forth 
above, when the luminance level of the input signal is 
concentrated to a certain luminance level, since the 
maximum value h becomes large, the intensity cor- 
rection signal g becomes small as shown in Figs. 4C 
and 4D. The relationship between the maximum value 
h and the intensity correction signal g is illustrated in 
Fig. 7A. As can be appreciated, the shown embodi- 
ment is differentiated from the first embodiment, in 
that the maximum value of the difference of the nor- 
malized data is detected. Therefore, the upper limit of 
the maximum value of the difference is constant irres- 
pective of the values of overall histogram. As a result, 
the intensity correction signal g corresponding to the 
luminance distribution can be easily obtained. Also, 
when the luminance level is concentrated, the magni- 
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tude of intensity correction can be made smaller. 

The third embodiment of the intensity correction 
device according to the present invention will be dis- 
cussed herebelow with reference to the drawings. 

Fig. 5 is a block diagram showing the third em- 5 
bodiment of the intensity correction device according 
to the present invention. In Fig. 5, the reference nu- 
meral 1 denotes a histogram for detecting luminance 
distribution of an input luminance signal. The refer- 
ence numeral 2 denotes a look-up table operating cir- 10 
cuit 2 for cumulating the histogram and normalizing 
respective data so that the maximum cumulative fre- 
quency becomes the maximum value of an output lu- 
minance signal, 3 denotes a look-up table memory for 
storing the data normalized by the look-up table op- 15 
era ting circuit 2 and permitting reading out of a cor- 
rection signal corresponding to the luminance level of 
the input signal. The reference numeral 4 denotes a 
maximum value detecting circuit for detecting a max- 
imum value of the normalized of the histogram ob- 20 
tained at the histogram memory 1. The reference nu- 
meral 5 denotes an Invertor for obtaining an inverse 
value of the maximum value obtained at the maximum 
value detecting circuit 4. The reference numeral 7 de- 
notes a limiter for setting the correction signal to zero 25 
when the maximum value obtained by the maximum 
value detecting circuit 4 exceeds a given value. 

Operation of the third embodiment of the intensity 
correction device constructed as set forth above wilt 
be discussed with reference to Figs. 2, 4 and 7. Fig. 30 
2 shows manner of luminance conversion. 

At first, the histogram is established by dividing 
the input luminance level into an appropriate num- 
bers. Then, the luminance distribution of the input lu- 
minance signal a as illustrated in Fig. 2A is stored in 35 
the histogram memory 1. The content of the memory 

1 is periodically cleared so as to set respective data 
zero. This period is typically selected at a period cor- 
responding to one vertical scanning period or the mul- 
tiple thereof. Then, the look-up table operating circuit 40 

2 cumulates the histogram, calculates a normaliza- 
tion coefficient so that the maximum cumulative fre- 
quency becomes the maximum value of the output lu- 
minance level, and multiplies respective data of the 
histogram by the coefficient thus derived. The results 45 
are stored in the look-up table memory 3. The man- 
ners of this process are shown in Figs. 2B and 2C. The 
look-up table memory 3 outputs a difference between 

the data corresponding to a luminance level of the in- 
put signal a and the luminance level as a correction 50 
signal d. On the other hand, the maximum value de- 
tecting circuit 4 detects the maximum value h of the 
difference of data obtained at the look-up table oper- 
ating circuit2. Then, by the litter 7. when the maximum 
value h exceeds the given value, the intensity correc- 55 
tion signal g which makes the correction signal d zero, 
is obtained. 

With the third embodiment of the intensity correc- 



tion device according to the present invention, when 
the input luminance signal is concentrated at a certain 
luminance level, the maximum value h is increased to 
exceed the given value. Then, the intensity correction 
signal g becomes zero. The relationship between the 
maximum value h and the intensity correction signal 
g is illustrated in Fig. 7B. Conversely to the foregoing 
second embodiment, the shown embodiment of the 
intensity correction device do not effect intensity cor- 
rection when the maximum value h exceeds the given 
value. 

The fourth embodiment of the intensity correction 
device according to the present invention will be dis- 
cussed herebelow with reference to the drawings. 

Fig. 6 is a block diagram showing the fourth em- 
bodiment of the intensity correction device according 
to the present invention. In Fig. 6 t the reference nu- 
meral 1 denotes a histogram for detecting luminance 
distribution of an input luminance signal. The refer- 
ence numeral 2 denotes a look-up table operating cir- 
cuit 2 for cumulating the histogram and normalizing 
respective data so that the maximum cumulative fre- 
quency becomes the maximum value of an output lu- 
minance signal, 3 denotes a look-up table memory for 
storing the data normalized by the look-up table op- 
erating circuit 2 and permitting reading out of a cor- 
rection signal corresponding to the luminance level of 
the input signal. The reference numeral 4 denotes a 
maximum value detecting circuit for detecting a max- 
imum value of the normalized of the histogram ob- 
tained at the histogram memory 1. The reference nu- 
meral 5 denotes an invertor for obtaining an inverse 
value of the maximum value obtained at the maximum 
value detecting circuit 4. The reference numeral 8 de- 
notes a gain control circuit for varying gain of the cor- 
rection signal d depending upon the maximum value 
obtained at the maximum value detecting circuit 4. 

Operation of the fourth embodiment of the inten- 
sity correction device constructed as set forth above 
will be discussed with reference to Figs. 2, 4 and 7. 
Fig. 2 shows manner of luminance conversion. 

At first, the histogram is established by dividing 
the input luminance level into an appropriate num- 
bers. Then, the luminance distribution of the input lu- 
minance signal a as illustrated in Fig. 2A is stored in 
the histogram memory 1. The content of the memory 

1 is periodically cleared so as to set respective data 
zero. This period is typically selected at a period cor- 
responding to one vertical scanning period or the mul- 
tiple thereof. Then, the look-up table operating circuit 

2 cumulates the histogram, calculates a normaliza- 
tion coefficient so that the maximum cumulative fre- 
quency becomes the maximum value of the output lu- 
minance level, and multiplies respective data of the 
histogram by the coefficient thus derived. The results 
are stored in the look-up table memory 3. The man- 
ners of this process are shown in Figs. 2B and 2C. The 
look-up table memory 3 outputs a difference between 
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the data corresponding to a luminance level of the in- 
put signal a and the luminance level as a correction 
signal d. On the other hand, the maximum value de- 
tecting circuit 4 detects the maximum value h of the 
difference of data obtained at the look-up table oper- s 
ating circuit 2. Then, by the gain control circuit 8, the 
intensity correction signal g varying the gain of the 
correction signal d depending upon the maximum val- 
ue h is obtained. The intensity correction is thus per- 
formed with this intensity correction signal g. 10 

With the fourth embodiment as set forth above, 
when the input luminance signal is concentrated at 
the certain luminance level, the maximum value h be- 
comes larger. In such case, the gain of the correction 
signal d is controlled by the gain control circuit 8 so as is 
to make the intensity correction signal g smaller. One 
example of the relationship between the maximum 
value h and the intensity correction signal g is illustrat- 
ed in Fig. 7C. Different from the foregoing third em- 
bodiment of the intensity correction device, the shown 20 
embodiment performs smooth variation of the gain so 
that intensity correction can be done without causing 
noticeable variation of intensity. 

It should be noted that, although the all of the 
shown embodiment employ the histogram memory 1 , 25 
the histogram memory can be a cumulative histogram 
which derives cumulative histogram. In such case, the 
cumulative function of the look-up table operating cir- 
cuit 2 can be neglected. 

30 

Claims 

1. An intensity correction device comprising: 

a histogram memory (1) forforming histo- 35 
gram of an input luminance signal; 

a look-up table operating circuit (2) for cu- 
mulating the histogram and normalizing so that 
the maximum cumulative frequency becomes the 
maximum value of an output luminance signal; 40 

a look-up table memory (3) for storing the 
normalized data and outputting a correction sig- 
nal; 

a maximum value detecting circuit (4) for 
detecting the maximum value of the histogram; 45 
and 

a multiplier (6) for multiplying an inverse 
value of the maximum value and the correction 
signal. 

50 

2. An intensity correction device comprising: 

a histogram memory (1) forforming histo- 
gram of an input luminance signal; 

a look-up table operating circuit (2) for cu- 
mulating the histogram and normalizing so that 55 
the maximum cumulative frequency becomes the 
maximum value of an output luminance signal; 

a look-up table memory (3) for storing the 



normalized data and outputting a correction sig- 
nal; 

a maximum value detecting circuit (4) for 
detecting a maximum value of differences of the 
normalized data; and 

a multiplier (6) for multiplying an inverse 
value of the maximum value and the correction 
signal. 

An intensity correction device comprising: 

a histogram memory (1) forforming histo- 
gram of an input luminance signal; 

a look-up table operating circuit (2) for cu- 
mulating the histogram and normalizing so that 
the maximum cumulative frequency becomes the 
maximum value of an output luminance signal; 

a look-up table memory (3) for storing the 
normalized data and outputting a correction sig- 
nal; 

a maximum value detecting circuit (4) for 
detecting a maximum value of differences of the 
normalized data; and 

a limlter (7) for setting the correction signal 
to zero when said maximum value exceeds a pre- 
determined value. 

An intensity correction device comprising: 

a histogram memory (1) forforming histo- 
gram of an input luminance signal; 

a look-up table operating circuit (2) for cu- 
mulating the histogram and normalizing so that 
the maximum cumulative frequency becomes the 
maximum value of an output luminance signal; 

a look-up table memory (3) for storing the 
normalized data and outputting a correction sig- 
nal; 

a maximum value detecting circuit (4) for 
detecting a maximum value of differences of the 
normalized data; and 

a gain control circuit (8) for varying gain of 
said correction signal depending upon said max- 
imum value. 



EP 0 525 976 A2 



FIG. I 



HISTOGRAM 
MEMORY 



3 

I 

LOOK-UP 

TABLE 
MEMORY 



~C 



LOOK-UP 
TABLE 
OPERATING 
CIRCUIT 

7 

2 



MAXIMUM 
VALUE 
DETECTING 
CIRCUIT 

1 

4 




7 



EP 0 525 976 A2 



FI6.2A 



FIG. 2E 



ujo: 

OP 

we 



Jthnf. 



JL 



INPUT LUMINANCE LEVEL 

FIG.2B 



>> 
I* 

iS 
3£ 



INPUT LUMINANCE LEVEL 

FIG.2C 




INPUT LUMINANCE LEVEL 

FIG. 2D 




INPUT 
LUMINANCE 
LEVEL 



>- 
o 
z 

Ul 



E 



IS 

do: 



UJ 

o 



83 



S2 

CO 



I 

8 



INPUT LUMINANCE LEVEL 

FIG. 2F 



INPUT LUMINANCE LEVEL 

FIG.2G 



INPUT LUMINANCE LEVEL 

FIG. 2H 



INPUT 
LUMINACE 
LEVEL 



8 



EP0 525 976 A2 



FIG. 3 



I 

I 

HISTOGRAM 
MEMORY 



1 



LOOK-UP 

TABLE 
MEMORY 



LOOK-UP 
-—I TABLE 
V OPERATING 
6 CIRCUIT 



MAXIMUM 

VALUE 
DETECTING 
CIRCUIT 

1 



d 



-2 




9 



EP 0 525 976 A2 



FIG.4A FIG.4C 




10 



EP 0 525 976 A2 



FIG. 5 





3 
> 




7 
i 




LOOK-UP 


d 






TABLE 




LIMITER 




MEMORY 







I 



HISTOGRAM 
MEMORY 



T 



LOOK-UP 
TABLE 
OPERATING 
CIRCUIT 



MAXIMUM 
VALUE 
DETECTING 
CIRCUIT 

r— 

4 



~2 



11 



EP 0 525 976 A2 



FIG. 6 
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